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DETAILED ACTION 



Claim Rejections - 35 USC §112 



1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 16 recites the limitation "said reference identifier" in line 22. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



4. Claims 1,2,8,18,19 and 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tao Shinn Chen (U.S. Patent No. 6,003,038 and Chen hereinafter). 

As to claim 1 , Chen teaches a Java computing environment (i.e. Object Oriented 

Processor) (Abstract), an internal Class representation (i.e. "The object-oriented processor 202 functions 
on an object-oriented basis of a class structure that is defined in terms of a memory layout With the defined class 
structure, the object-oriented processor 202 derives a class pointer 208 to create objects as instances of classes and 
execute the created objects") (col 4, lines 35-45) Suitable for USe by a Java Virtual machine (col 4, 



States. 
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lines 10-20), said internal class representation (col 4, lines 35-45) comprising: a reference 

identifier (i.e. field array) (Fig.5; col 7, lines 48-67) having One Or more entries (i.e. one or more fields) 
(Fig.5; col 7, lines 48-67), wherein each Of Said One Or more entries (i.e. each array element of the 
field array correspond to a field of the class) (Fig.5; col 7, lines 48-67) Correspond to a field Of a Java 

object (i.e. instance of a class) (Fig.5; col 7, lines 48-67); and wherein each of said one or more 
entries can be used to indicate whether corresponding fields of said Java object is a 

reference tO another Java Object (i.e. "the field array 306 is a collection of the fields defined in the 
current class. The field array 306 is used to store a static variable or an instance variable. A variable can be either 
an array or an object. The field structure of the field array 306 has four entries including a four-byte class index or 
classPtr 504, a string signature 506, an eight-byte content element holding the object 502, and a two-byte access 
510 element. The entries in field array 306 have a fixed length. " ... "The third entry in the field array 306 is a 
signature 506 that describes the type of field entry") (The Examiner asserts that the third entry in the field array 
describes the type of the field entry. A variable of array type holds a reference to an object. If all of the fields in the 
class is of type array then the object-oriented processor/garbage collector can easily determine if the corresponding 
field is a reference) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3). 

As to claim 2, Chen teaches that the reference identifier is an array of bytes (i.e. 

"the field array 306 is a collection of the fields defined in the current class. The field array 306 is used to store a 
static variable or an instance variable. A variable can be either an array or an object. The field structure of the field 
array 306 has four entries including a four-byte class index or classPtr 504, a string signature 506, an eight-byte 
content element holding the object 502, and a two-byte access 510 element. The entries in field array 306 have a 
fixed length. " ... "The third entry in the field array 306 is a signature 506 that describes the type of field entry") 

(Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3); and wherein the size of said reference identifier 

(i.e. the field array) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3) is the Same as the number Of 
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fields Of Said Java Object (i.e. the size of the field array is the number of fields in the instantiated object i.e. 
fieldCount) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3). 

As to claim 8, Chen teaches that the reference identifier (i.e. the field array) (Abstract; 

Fig.5; col 7, lines 48-67; col 8, lines 1-3) is allocated during load time (i.e. 'The Java Virtual Machine has 
a method area that is shared among all threads. The method area is analogous to the storage area for compiled 
code of a conventional language. The method area stores pre-class structures including the constant pool, field and 
method data, and the code for methods and constructors. The method area is created on virtual machine start-up. ") 
(col 10, lines 1-20). 

As to claim 18, Chen teaches a computer readable media including computer 
program code for an internal class representation (i.e. "The object-oriented processor 202 functions 

on an object-oriented basis of a class structure that is defined in terms of a memory layout. With the defined class 
structure, the object-oriented processor 202 derives a class pointer 208 to create objects as instances of classes and 

execute the created objects") (col 4, lines 35-45) suitable for use by a Java virtual machine, said 
computer readable media comprising: computer program code for a reference identifier 

(i.e. field array) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3) having One or more entries (i.e. one or 
more fields) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3), Wherein each of Said One Or more 
entries Correspond to a field Of a Java Object (i.e. each array element of the field array correspond to a 
field of the class) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3); and wherein each Of Said One Or 

more entries can be used to indicate whether corresponding fields of said Java object is 

a reference tO another Java Object (i.e. "the field array 306 is a collection of the fields defined in the 
current class. The field array 306 is used to store a static variable or an instance variable. A variable can be either 
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an array or an object. The field structure of the field array 306 has four entries including a four-byte class index or 
classPtr 504, a string signature 506, an eight-byte content element holding the object 502, and a two-byte access 
510 element The entries in field array 306 have a fixed length. " ... "The third entry in the field array 306 is a 
signature 506 that describes the type of field entry") (The Examiner asserts that the third entry in the field array 
describes the type of the field entry. A variable of array type holds a reference to an object. If all of the fields in the 
class is of type array then the object-oriented processor/garbage collector can easily determine if the corresponding 
field is a reference) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3). 

As to claim 19, Chen teaches that the reference identifier is an array of bytes (i.e. 

"the field array 306 is a collection of the fields defined in the current class. The field array 306 is used to store a 
static variable or an instance variable. A variable can be either an array or an object. The field structure of the field 
array 306 has four entries including a four-byte class index or classPtr 504, a string signature 506, an eight-byte 
content element holding the object 502, and a two-byte access 510 element. The entries infield array 306 have a 
fixed length. " ... "The third entry in the field array 306 is a signature 506 that describes the type of field entry") 

(Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3); and wherein the size of said reference identifier 

(i.e. the field array) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3) is the Same as the number Of 
fields Of Said Java Object (i.e. the size of the field array is the number of fields in the instantiated object i.e. 
fieldCount) (Abstract; Fig. 2; Fig.5; col 7, lines 48-67; col 8, lines 1-3). 

As to claim 20, Chen teaches that the array of bytes (i.e. "the field array 306 is a 

collection of the fields defined in the current class. The field array 306 is used to store a static variable or an 
instance variable. A variable can be either an array or an object. The field structure of the field array 306 has four 
entries including a four-byte class index or classPtr 504, a string signature 506, an eight-byte content element 
holding the object 502, and a two-byte access 510 element. The entries infield array 306 have a fixed length. " ... 
t( The third entry in the field array 306 is a signature 506 that describes the type of field entry") (Abstract; Fig.5; col 
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7, lines 48-67; col 8, lines i-3) is allocated and set to appropriate values during load time (i.e. 

"The Java Virtual Machine has a method area that is shared among all threads. The method area is analogous to 
the storage area for compiled code of a conventional language. The method area stores pre-class structures 
including the constant pool field and method data, and the code for methods and constructors. The method area is 
created on virtual machine start-up. ") (col 10, lines 1-20). 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3, 9-12 and 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tao Shinn Chen (U.S. Patent No. 6,003,038 and Chen hereinafter) in 
view of Adl-Tabatabai et al. (U.S. Patent No. 6,093,216 and Adl-Tabatabai hereinafter)). 

The teachings of Chen have been discussed above. 

AS tO Claim 3, Chen teaches an array Of bytes (i.e. "the field array 306 is a collection of the 

fields defined in the current class. The field array 306 is used to store a static variable or an instance variable. A 
variable can be either an array or an object. The field structure of the field array 306 has four entries including a 
four-byte class index or classPtr 504, a string signature 506, an eight-byte content element holding the object 502, 
and a two-byte access 510 element. The entries in field array 306 have a fixed length. " ... "The third entry in the 



Claim Rejections - 35 USC § 103 
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field array 306 is a signature 506 that describes the type of field entry") (Abstract; Fig.5; col 7, lines 48-67; col 8, 
lines 1-3). 

Chen does not explicitly teach setting an entry to zero to indicate that the 
corresponding field of said Java object is not a reference to another Java object. 

Adl-Tabatabai teaches setting an entry to zero to indicate that the corresponding 
field of said Java object is not a reference to another Java object (i.e. "Specifically, when a 

variable is assigned a reference value, the corresponding bit in the bit vector is set. When a variable is assigned a 
non-reference value, the corresponding bit in the bit vector is cleared. ") (Abstract). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Chen with the teachings of Adl- 
Tabatabai to include setting an entry to zero to indicate that the corresponding field of 
said Java object is not a reference to another Java object with the motivation to 
determine which variables contain references to objects at garbage collection sites (Adl- 
Tabatabai , coi3, lines 34-36) and the Garbage Collector to know which variable contain 
reference values and easily find the root set (Adl-Tabatabai , col 7, lines 35-37) and to improve 

performance (Adl-Tabatabai, col 1, lines 60-62). 

As to claim 9, Chen teaches a method for generating a reference identifier (i.e. 

field array) (col 7, lines 48-67; col 8, lines 1-3) for a Java Object (i.e. each array element of the field array 
correspond to a field of the class/ instantiated class or object) (col 7, lines 48-67; col 8, lines 1-3), Said method 
Comprising: allocating (i.e. "The Java Virtual Machine has a method area that is shared among all threads. 
The method area is analogous to the storage area for compiled code of a conventional language. The method area 
stores pre-class structures including the constant pool, field and method data, and the code for methods and 
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constructors. The method area is created on virtual machine start-up, ") (col 10, lines 1-20) a reference 



identifier (i.e. field array) (col 7, lines 48-67; col 8, lines 1-3) for Said Java Object (i.e. instance of a class) 

(col 7, lines 48-67; col 8, lines 1-3); and wherein said reference identifier indicates which fields 

Of Said Java Object are references (i.e. "the field array 306 is a collection of the fields defined in the 
current class. The field array 306 is used to store a static variable or an instance variable. A variable can be either 
an array or an object. The field structure of the field array 306 has four entries including a four-byte class index or 
classPtr 504, a string signature 506, an eight-byte content element holding the object 502, and a two-byte access 
510 element. The entries in field array 306 have a fixed length, " ... 'The third entry in the field array 306 is a 
signature 506 that describes the type of field entry") (The Examiner asserts that the third entry in the field array 
describes the type of the field entry. A variable of array type holds a reference to an object. If all of the fields in the 
class is of type array then the object-oriented processor/garbage collector can easily determine if the corresponding 
field is a reference) (col 7, lines 48-67; col 8, lines 1-3). 

Chen does not explicitly teach reading a class file associated with a Java object; 
identifying fields of said Java object that are references. 

Adl-Tabatabai teaches reading a class file associated with a Java object (i.e. "/« 

step 505, the compiler first scans the Java class file. Then at step 510, the JIT compiler allocates memory space for 
the program. The memory space is used for program execution and for storing objects declared in the code. Objects 
may be assigned space on heap, runtime stack, cache, or physical machine registers. The JIT compiler knows when 
objects are assigned and become references. ") (Abstract; col 5, lines 50-67); identifying fields Of Said Java 
Object that are references (i.e. "The present invention introduces a method for run-time tracking of object 
references in computer code and determining which variables contain references to objects at garbage collection 
sites. The method of the present invention first creates a bit vector in memory. Each bit is assigned a unique bit 
within this bit vector. ") (Abstract). 
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It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Chen with the teachings of Adl- 
Tabatabai to include reading a class file associated with a Java object; identifying fields 
of said Java object that are references with the motivation to determine which variables 
contain references to objects at garbage collection sites (Adi-Tabatabai , coi3, lines 34-36) and 
the Garbage Collector to know which variable contain reference values and easily find 

the root Set (Adl-Tabatabai , col 7, lines 35-37) and to improve performance (Adl-Tabatabai, col 1, 
lines 60-62). 

As to claim 10, Chen teaches that the said method is performed at load time by a 

virtual machine (i.e. "The Java Virtual Machine has a method area that is shared among all threads. The 
method area is analogous to the storage area for compiled code of a conventional language. The method area stores 
pre-class structures including the constant pool, field and method data, and the code for methods and constructors. 
The method area is created on virtual machine start-up. ") (col 10, lines 1-20). 

As to claim 1 1 , Chen teaches that the reference identifier (i.e. the field array) (col 7, lines 

48-67; col 8, lines 1-3) is an array Of bytes (i.e. "the field array 306 is a collection of the fields defined in the 
current class. The field array 306 is used to store a static variable or an instance variable. A variable can be either 
an array or an object. The field structure of the field array 306 has four entries including a four-byte class index or 
classPtr 504, a string signature 506, an eight-byte content element holding the object 502, and a two-byte access 
510 element. The entries in field array 306 have a fixed length. " ... "The third entry in the field array 306 is a 
signature 506 that describes the type of field entry") (col 7, lines 48-67; col 8, lines 1-3); and wherein the 

size of said reference identifier is the same as the number of fields of said Java object 
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(i.e. the size of the field array is the number of fields in the instantiated object i.e. fieldCount) (col 7, lines 48-67; col 
8, lines 1-3). 

As to claim 12, Chen teaches an array of bytes (i.e. "the field array 306 is a collection of 

the fields defined in the current class. The field array 306 is used to store a static variable or an instance variable. A 
variable can be either an array or an object. The field structure of the field array 306 has four entries including a 
four-byte class index or classPtr 504, a string signature 506, an eight-byte content element holding the object 502, 
and a two-byte access 510 element. The entries in field array 306 have a fixed length. " ... "The third entry in the 
field array 306 is a signature 506 that describes the type of field entry ") (col 7, lines 48-67; col 8, lines 1-3). 

Chen does not explicitly teach setting an entry to zero to indicate that the 
corresponding field of said Java object is not a reference to another Java object. 

Adl-Tabatabai teaches setting an entry to zero to indicate that the corresponding 
field of said Java object is not a reference to another Java object (i.e. "Specifically, when a 

variable is assigned a reference value, the corresponding bit in the bit vector is set. When a variable is assigned a 
non-reference value, the corresponding bit in the bit vector is cleared. ") (Abstract). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Chen with the teachings of Adl- 
Tabatabai to include setting an entry to zero to indicate that the corresponding field of 
said Java object is not a reference to another Java object with the motivation to 
determine which variables contain references to objects at garbage collection sites (Adl- 
Tabatabai , col 3, lines 34-36) and the Garbage Collector to know which variable contain 
reference values and easily find the root set (Adl-Tabatabai , col 7, lines 35-37) and to improve 

performance (Adl-Tabatabai, col 1, lines 60-62). 
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As to claim 14, Chen teaches a method for determining whether a field of a Java 

Object is a reference to another Java Object (i.e. "the field array 306 is a collection of the fields 
defined in the current class. The field array 306 is used to store a static variable or an instance variable. A variable 
can be either an array or an object The field structure of the field array 306 has four entries including a four-byte 
class index or classPtr 504, a string signature 506, an eight-byte content element holding the object 502, and a two- 
byte access 510 element The entries in field array 306 have a fixed length. " ... "The third entry in the field array 
306 is a signature 506 that describes the type of field entry") (The Examiner asserts that the third entry in the field 
array describes the type of the field entry. A variable of array type holds a reference to an object. If all of the fields 
in the class is of type array then the object-oriented processor/garbage collector can easily determine if the 
corresponding field is a reference) (Abstract; Fig.5; col 7, lines 48-67; col 8, lines 1-3). 

Chen does not explicitly teach identifying the internal class representation for the 
Java object; identifying a reference indicator in said internal class representation; 
reading a portion of said reference indicator that represents said field of said Java 
object; and determining whether the value stored in said portion of said reference 
indicator is equal to a predetermined value. 

Adl-Tabatabai teaches identifying the internal class representation (i.e. "After the 

class file 390 has been downloaded, it is passed into the Java Virtual Machine 330, which then verifies the 
downloaded class file at step 215. " ... "After the Java program has been verified, a Java "Just-In-Time" (JIT) 
compiler 333 compiles the Java class file and generates compiled Java code 340 in the form of native processor 
code at step 260. " ... "During program execution, numerous objects or variables may be declared and used within 
the program. An object, also referred to as a cell or node, is a run-time notion; any object is an instance of a certain 
class, created at execution time and made of a number of fields. ") (The Examiner asserts that the virtual machine 
loads the class file and internally represents the information as an internal class representation.) (col 4, lines 1-67) 

for the Java object (i.e. the instance of a class) (col 4, lines 1-67); identifying a reference indicator 
(i.e. the bit vector) (Abstract) in said internal class representation (col 4, lines 1-67); reading a 
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portion (i.e. "The tags in the bit vector are used at garbage collection time to decide which variables actually hold 
valid references. The garbage collector (GC) needs to discover which variables contain reference values and 
compute the root set.") (col 6, lines 54-67) Of Said reference indicator (i.e. bit vector) (col 6, lines 54-67) 

that represents said field of said Java object (i.e. instance of a class) (Abstract); and determining 

Whether the Value Stored in said portion (i.e. "The tags in the bit vector are used at garbage collection 
time to decide which variables actually hold valid references. The garbage collector (GC) needs to discover which 
variables contain reference values and compute the root set") (col 6, lines 54-67) of Said reference indicator 
iS equal tO a predetermined Value (i.e. "Specifically, when a variable is assigned a reference value, the 
corresponding bit in the bit vector is set When a variable is assigned a non-reference value, the corresponding bit 
in the bit vector is cleared. ") (The Examiner asserts that the predetermined value is 1 or 0, i.e. set or cleared) 



It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Chen with the teachings of Adl- 
Tabatabai to include identifying the internal class representation for the Java object; 
identifying a reference indicator in said internal class representation; reading a portion 
of said reference indicator that represents said field of said Java object; and determining 
whether the value stored in said portion of said reference indicator is equal to a 
predetermined value with the motivation to determine which variables contain 
references to objects at garbage collection sites (Adi-Tabatabai , coi3, lines 34-36) and the 
Garbage Collector to know which variable contain reference values and easily find the 

root Set (Adl-Tabatabai , col 7, lines 35-37) and to improve performance (Adl-Tabatabai, col 1, lines 60- 



( Abstract). 



62). 
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As to claim 15, Chen teaches that the said method is performed by a Java virtual 

machine at runtime (i.e. "Hardware processor 100 provides similar advantages for other virtual machine 
stack-based architectures as well as for virtual machines utilizing features such as garbage collection and thread 
synchronization " ... "Runtime data areas include a program counter (pc) register, a Java stack, a heap, a method 
area, a constant pool, and native method stacks ") (Examiner asserts that Java Virtual Machine needs to resolve 
object references at run time e.g. during garbage collection) (col 3, lines 35-67; col 9, lines 55-67). 

As to claim 1 6, Chen teaches that the reference identifier (i.e. the field array) is an 

array Of bytes (i.e. "the field array 306 is a collection of the fields defined in the current class. The field array 
306 is used to store a static variable or an instance variable. A variable can be either an array or an object. The 
field structure of the field array 306 has four entries including a four-byte class index or classPtr 504, a string 
signature 506, an eight-byte content element holding the object 502, and a two-byte access 510 element The entries 
in field array 306 have a fixed length. " ... "The third entry in the field array 306 is a signature 506 that describes 

the type of field entry") (col 7, lines 48-67; col 8, lines 1-3); and wherein the size of said reference 
identifier is the same as the number of fields of said Java object (i.e. the size of the field array is 

the number of fields in the instantiated object i.e. fieldCount) (Fig. 2; Fig. 5; col 7, lines 48-67; col 8, lines 1-3). 

As to claim 17, Chen does not explicitly teach that the predetermined value can 
be 1 or zero. 

Adl-Tabatabai teaches that the predetermined value can be 1 or zero (i.e. 

"Specifically, when a variable is assigned a reference value, the corresponding bit in the bit vector is set When a 
variable is assigned a non-reference value, the corresponding bit in the bit vector is cleared. ") (The Examiner 
asserts that the predetermined value is 1 or 0, i.e. set or cleared) (Abstract). 
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It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Chen with the teachings of Adl- 
Tabatabai to include that the predetermined value can be 1 or zero with the motivation 
to determine which variables contain references to objects at garbage collection sites 
(Adi-Tabatabai , coi3, lines 34-36) and the Garbage Collector to know which variable contain 
reference values and easily find the root set (Adi-Tabatabai , col 7, lines 35-37) and to improve 

performance (Adi-Tabatabai, col 1, lines 60-62). 



Allowable Subject Matter 

7. Claims 4-7 and 13 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

As to claims 4,6 and 13, the prior art of records Chen (U.S. Patent No. 
6,003,038) and Adi-Tabatabai et al. (U.S. Patent No. 6,093,216 and Adi-Tabatabai 
hereinafter) do not disclose, teach or suggest the claimed limitations of (in combination 
with all other features in the claims), wherein an entry of said array of bytes is set to a 
predetermined non-zero value to indicate that the corresponding field of said Java 
object is not a reference to another Java object. 

The closest prior arts fail to anticipate or render Applicant's limitations above 
obvious. 
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Points of Contact 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Apu M. Mofiz whose telephone number is (703) 605- 
4240. The examiner can normally be reached on Monday - Thursday 8:00 A.M. to 4:30 
P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dov Popovici can be reached at (703) 305-3830. The fax numbers for the 
group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 305-9600. 
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